Role of microRNA-29b in the ochratoxin A-induced enhanced collagen formation in human kidney cells.
Ochratoxin A (OTA) is an ubiquitous mycotoxin suspected to cause fibrotic kidney diseases. The involvement of mircoRNAs in these processes is unknown. Here, we investigated the role of the anti-fibrotic miR-29b in OTA-induced alterations of cellular collagen homeostasis. OTA exposure of human embryonic kidney cells (HEK293) cells led to an increase of collagen I, III and IV protein amounts without changes in collagen mRNA expression levels, indicating post-transcriptionally mediated mechanisms potentially involving microRNAs and 3'UTRs of collagen mRNAs. This was confirmed by enhanced luciferase activity of a collagen1A1-3'UTR reporter plasmid after OTA exposure. OTA also enhanced the luciferase activity of a reporter plasmid containing the seed region of miR-29b showing that OTA diminishes miR-29b action. Additionally, OTA induced an altered intracellular distribution of miR-29b leading to decreased cytoplasmic abundance of miR-29b. Abundantly added miR-29b (miR-29b clamp) completely prevented OTA-induced collagen formation. In summary, we show that OTA has the potential to initiate or support the development of fibrotic kidney diseases by involving post-transcriptional regulation mechanisms comprising miR-29b. OTA reduces the impact of miR-29b and thus enhances collagen protein expression. These findings allow a new perspective on how the exposure to nanomolar OTA concentrations can lead to fibrotic tissue alterations.